Background Falls in older people result in a substantial use of resources in the NHS and care homes. One way to reduce the burden would be to identify the factors associated with the likelihood of being discharged to a care home rather than being discharged home after fall-related hospitalization. We investigate the associations between discharge destination after fall-related hospital admission with ecological factors (area deprivation, ethnicity and rurality) and individual level factors (age, gender and co-morbidities).
Introduction
Falls in older people are an increasing burden on NHS resources. One-third of people aged over 65 who live at home are estimated to have at least one fall every year 1 and of these approximately 5% will be admitted to hospital. 2 For people aged 55-74, fracture prevalence by ethnicity is reported as 44.2 per 100 white people and 25.5 per 100 non-white people, with the second most common fractures for people of all ages involving long bones (including hip fractures). 3 One US study found that patients aged over 65 are being discharged to care facilities at a greater rate now than two decades ago 4 with 52% being discharged to a care facility and 31% going home in 2000 compared with 22 and 66% in 1981 . However, these findings may not be generalizable to other countries. In England, the proportion of people discharged to a care home after any hospital admission is much lower, although it has also doubled from 1.4% in 1996-97 to 2.8% in 2001-02. 5 A systematic review of evidence suggests that supported discharge from hospital to own home is of value and is consistent with a pattern of reduction in future admissions to long-stay care. 6 Of those who had been admitted to hospital for any reason, more people remained at home up to a year after discharge if it was supported. 6 One way to reduce the increasing cost of care homes would be to identify areas where patients were at higher risk of discharge to care and target additional resources to help prevent or delay future care home use in favour of supported discharge home. Patients with fall-related admissions are particularly vulnerable as factors associated with falls, such as frailty, sensory and cognitive impairments or co-morbidities, such as Parkinson's disease, may themselves increase the risk of care home placement.
Research to date has focused mainly on the discharge destinations of elderly people in general 7 and of those who have had hip fractures 8 -12 or strokes, 13 which reflect the severest falls. This paper assesses the associations between failure to return home after hospital admission for a fall and/or fracture of the neck of the femur and ecological factors: area deprivation, ethnicity, rurality as well as individual level factors: age, gender and co-morbidity; amongst a national sample of elderly patients admitted to hospitals in England between 1991 and 2002. This may be considered as an indirect examination of geographical disparities of services for the older population.
Method Source of clinical data
Data were obtained on fractured femur and fall-related admissions using the Hospital Episode Statistics database (HES), a population-based administrative database that records all admissions to NHS hospitals in England, excluding the private sector. A data set was extracted from 1991 to 2002. Inclusion criteria were (a) patients had to be 50 years or older (b) had an external cause diagnosis field with the following International Classification of Diseases version 9 and 10 codes that denote falls or any diagnosis that denote fracture of femur (ICD-9: E880, E883-E888, 820-821;  ICD-10: W00-W01, W03-W08, W10, W17-W19, X59,  S72) 14 (c) patients were admitted from their 'usual residence' as specified by the HES admission source variable. No information is given as to whether this is their home, however, it can be assumed that being discharged to somewhere other than the usual residence signals a worsening of condition and may therefore be used as a surrogate marker of severity, as has previously been described in the literature. 8 We excluded (a) ICD codes that suggested work-related injuries (for example, W12-Fall on and from scaffolding) as these would increase the number of falls in the 50 -65 age ranges only and (b) people who died or were discharged to a penal establishment. Falls coded as related to sport or leisure activities were included as they were considered to be part of a normal lifestyle.
After admission to hospital, a patient can have numerous in-patient 'episodes' (each time the patient changes consultant a new episode begins). Such duplicate observations were deleted by creating a pseudo-identifier for each patient. This was created from a combination of gender, date of birth, postcode and the unique identifier NHS number, which was only available after 1997 in this data set. These last three variables were encrypted to preserve confidentiality. If the postcode or birth date were missing they were replaced with the NHS provider code or admission date, respectively.
Variables were created to indicate whether the person was discharged to their usual residence or to a different residence. This was derived from an HES variable that categorized discharge destination as 'the usual place of residence, including no fixed abode' or one of: 'temporary place of residence when usually resident elsewhere, for example, hotels and residential educational establishments', 'high security psychiatric hospital', 'penal establishment', 'NHS other hospital provider', 'NHS run nursing home, residential care home or group home', 'Local authority residential accommodation', 'Non-NHS run hospital', 'Not applicable, patient died or still birth'.
Individual level data
Patients were categorized into gender and 10-year age bands from 50 to 90þ. Their degree of co-morbidity was classified using the Charlson Co-morbidity Index, 15 a weighted ordinal variable, which we grouped as (none, 0; mild, 1; moderate, 2; severe, 3þ) based on a variety of diseases that contribute to the risk of mortality. See Appendix 1 in the Supplementary data for further details.
Ecological data
We used census data to create an ecological variable for each subject measuring: Area Deprivation (Index of Multiple Deprivation 2004) grouped as quintiles from 'Most Deprived' to 'Least Deprived' (see appendix), Rurality (Rural and Urban Indicator) grouped as 'Urban .10 k' (more than 10 000 people), 'Town and Fringe' and 'Village/Isolated' and ethnicity of area (based on 2001 Census) categorized as 'All white', ',5% Asian', '.5% Asian', ',5% Black'. ',5% Other' and two mixed groups (i.e. not predominantly any particular ethnicity): 'Mixed (,20% non-white)' and 'Mixed (,80% white)'. Further information is provided in Appendix 1 in the supplementary data.
Statistical analysis
Falls and/or hip fractures were analysed using randomeffects logistic regression models with 'discharged to a different residence' as the outcome. Random-effects were used to account for potential clustering of the outcome by standard ward. We examined odds by age and gender, and then formally tested for age-gender interactions using the likelihood ratio test. We also tested for an interaction between the Charlson Index and deprivation. We did not test for any other interactions as we had no priori expectations and we wished to avoid the chance of a type I error. 16 We used the coefficients from the fully adjusted random-effects model to estimate the percentage of people who would return home for two extreme scenarios and so estimate the percentage difference between such groups and the potential public health and policy relevance of these variables.
Results
Of the total of 1 578 299 records, 95% of patients were admitted to hospital from their usual residence. There were 1 259 350 patients who were admitted from their usual residence, did not die and were discharged to one of the four As age increases, the odds ratio of being discharged to a different residence also increases (age 90þ, OR ¼ 9.84, 95% CI: 9.55 -10.12, baseline aged 50 -59, P-value , 0.001). The age group effect barely changes on adjustment for gender. Women were slightly more likely to be discharged to a different residence (OR ¼ 1.01, 95% CI: 1.00 -1.03 after adjustment for age, P-value ¼ 0.014). However, there was an interaction between gender and age (P , 0.001) so that women were more likely to return home until age group 80-89 after which this gender effect reversed. Table 2 shows the associations of socio-demographics patient characteristics and co-morbidities with discharge destination to a different residence, adjusted firstly for age, gender and the age -gender interaction and secondly additionally adjusted for socio-demographic variables. There was a general trend in the effect of deprivation, so that those from more affluent areas were less likely to be discharged to their usual residence. Patients living in mixed ethnicity areas were almost half as likely to be discharged to a different residence as patients from white areas. Patients residing in less populated areas were more likely to be discharged to a different residence. Effects were attenuated but still persisted after adjustment for other socio-demographic characteristics. Effects of our explanatory variables on the distinct sub-groups of NHS other provider and LA or non-NHS residence gave very similar results. A sensitivity analysis using the codes E887 and X59 only with a fracture of femur code (820, 821, S72) as a secondary cause showed similar results. A further sensitivity analysis, restricted to subjects without any co-morbidities that increase risk of falls, gave very similar estimates to the main analysis. Overall, patients classified as severe on the Charlson Index were more than twice as likely to be discharged to a different residence as those with no co-morbidities. We tested for an interaction between co-morbidities and deprivation by repeating the analysis stratifying by Charlson Index (P for interaction , 0.001). There was no evidence that the results differed by strata (least versus most deprived if no co-morbidities: OR ¼ 1.45, 95% CI: 1.38 -1.53, P , 0.001; one or more co-morbidities: OR ¼ 1.36, 95% CI: 1.28 -1.43, P , 0.001).
Public health impact of area variations
Using the multivariable regression model, we estimated that 88.3% of people from an area that was classified as most deprived, urban and .5% Asian would return home whereas 78.0% of people would return home from an area classified as least deprived, village/isolated and all white (averaged over gender, age group and Charlson Index).
Discussion Main findings of this study
Patients admitted for falls were more likely to be discharged to a different residence than patients of the same age range who were admitted for any reason. Older age, female gender and more severe co-morbidities were all associated with being discharged to a different residence. However, there was clear evidence that other area level socio-demographic factors influence the discharge destination in addition to patient-specific age, gender and co-morbidity. Our study found that people who live in less deprived, predominantly white or more rural isolated areas were more likely to be discharged to a different residence after hospitalization for a fall than those who live in areas with different characteristics.
What is already known on this topic
Previous published research on this topic (see Table 3 ) focused on the effect of physical and mental status on discharge destinations of elderly people hospitalized for any reason 7 and of those who have had hip fractures. 9 -12,17 Studies have reported that ethnicity was associated with discharge destination for patients admitted for stroke, 13 a hip replacement 18 and falls, 19 with whites tending to be discharged to care homes at a higher rate than people of other ethnic origins. Patients admitted for a stroke or a hip replacement were more likely to be discharged to a care home if they were not married, lived alone and did not have a strong social support network. 12 Care must be taken when comparing our results with studies carried out in the USA as there are strong financial incentives for hospitals to use intermediate care in the USA, whereas in the UK the health-care system operates differently. 20 
What this study adds
The interpretation of our results is complex as there are four possible discharge scenarios. People may be discharged: (a) appropriately to their usual residence; (b) inappropriately to their usual residence when they would have benefited more from going into care; (c) appropriately into supported care and (d) inappropriately into supported care when it might be more suitable for them to have returned home. We assume that most patients would prefer to remain at home wherever possible. 21 However, this is not always the best outcome as not all who would benefit from support in the community receive it due to limited resources. Patients who are older or those with more severe co-morbidities are more likely to require help than younger or healthier patients, hence discharge into care may be appropriate for them. Similarly as women are less likely to have a carer than men, as men have shorter longer life expectancy, 22 it is perhaps appropriate that they are more likely to be discharged into care as they are less likely to have anyone at home to care for them.
People from more deprived areas have lower odds of being discharged to a different residence. This may either reflect less access to care homes for patients living in deprived areas or that patients in affluent areas have less informal care provided by family members. 23 In addition, patients in more affluent areas may be more inclined to accept care, insist that care is provided and/or be able to pay for care. We hypothesized that at low co-morbidity, where patients may be able to cope at home, there should be no deprivation gradient, whilst at high levels of co-morbidity, where care may be more appropriate, those from affluent areas may be more likely to be discharged into care given greater financial resources. Stratifying by Charlson Index showed no evidence of an interaction between deprivation and co-morbidity suggesting that there may be some over-provision of care for affluent areas as well as underprovision of care for deprived areas.
In some cases, people from rural areas may be discharged into care as a practical decision. More local support might enable them to remain at home. Family units may be too far away to be able to help whereas people who live in a city or town are more likely to have friends and family close by and are also likely to have local resources on hand. As well as the availability of facilities, such as rural cottage hospitals, decisions to enter care might be based on the fear of future falls, particularly fear of being incapable of getting up off the floor and unable to attract help, rather than an increase in physical dependence. 24 This may explain the association of rurality with likelihood of being discharged to care, as people who live in isolated areas may have difficulty attracting help or may feel that neighbours would not notice if they had a further fall.
People from areas with a higher proportion of Asians are more likely to be discharged to their usual residence, which would be appropriate if this reflects desire rather than lack of choice. Different cultural attitudes to caring for parents and to nursing homes may be important. Asian people tend to have extended family networks and may have several generations close by and therefore those who are discharged from hospital are more likely to have people at home or nearby to care for them. 25 Furthermore, elderly Asian patients may fear that they may receive culturally inappropriate care in a residential home. 26, 27 Areas with a high proportion of people of non-white ethnicity are often also areas of high deprivation (correlation coefficient ¼ 20.208), but despite this association, we found that the effects of ethnicity and deprivation appeared to be independent of each other in our model. 
Limitations of this study
The large size of the data set means that we have precise effect estimates and P-values tend to be small. Care must be taken when interpreting odds ratios so that statistical significance is not mistaken for clinical significance. Use of ecological variables means that one must be cautious in making assumptions that results apply at the level of individuals, but does have the advantage that health-care commissioners can use routine data sources to identify areas for potential intervention or resource allocation. There were 9% of patients with discharge destination coded as 'not applicable'. This would usually indicate that the person had not yet left hospital at the end of the financial year and implies that, when the records were linked, mistakes were made and information was lost. Sensitivity analysis showed that any errors were unlikely to be systematic and therefore would not bias our estimates. The Charlson Co-morbidity Index represents the severity of co-morbid conditions which, either together or singly, might alter the risk of short-term mortality. 15 Measures of physical and mental functions may be more relevant, since impairment in either would predispose people to care homes. However, the Charlson Index will reflect some of these functions, for example both dementia and stroke contribute to the index. A sensitivity analysis of those with no-co-morbidites produced almost identical results to the main analysis.
There is the possibility of a small amount of 'drift' across the Welsh or Scottish border; however, this should not affect our results in a major way. There is ambiguity in the meaning of not returning to usual residence. The data set does not differentiate between being temporarily discharged to a care home for rehabilitation before returning to one's usual residence and being relocated to a care home permanently. We do not have information such as duration of stay in rehabilitation facilities, or whether people requested places but did not receive them. Whilst it is possible that greater provision of rehabilitation may reduce the number of people who are discharged to a nursing home, it is also likely that this decision is based on other factors such as cognitive function, suitability of accommodation, proximity of family or friends providing support and personal preference. Hence this is a complex multi-factorial process. Our study cannot answer these detailed questions but highlights an important area for future research.
Conclusions
It is important that the decision to stay at home is based on informed choice rather than because of the lack of services or the inability to pay for them. It is likely that some elderly patients stay at home, either because of their own preference or because of lack of facilities, when in fact they would be better off from a practical and/or clinical perspective in a care home. If this is true, then our observed inequalities provide a further example of the inverse care law. 28 Area differences in discharge destinations after hospitalization for a fall by the socio-demographic factors we analysed are likely to result in significant excess financial burdens to both NHS and local authority providers. The models reported here show that these variables may result in around 10% difference in predicted provision. This information could be used by decision makers to aid allocation of resources, so that poorer areas, with greater need for care homes, might be given sufficient budgets to purchase such care. This approach has been used in Scotland for resource allocation for health care by using the Arbuthnott formula, which models levels of deprivation using premature mortality, unemployment rate, percentage of elderly people living on income support and percentage of multiple deprived households. 29 In addition, given that individuals often prefer to stay in their own home, 21 it is important that appropriate homebased interventions are targeted to poorer, urban and ethnically mixed communities as they are less likely to be able to fund supportive care enabling them to continue in their usual residence. This has the potential to decrease the strain on hospitals caused by repeat admissions and to also improve the quality of life for patients.
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